Telomeric proteins regulate episomal maintenance of Epstein-Barr virus origin of plasmid replication.
Episomal maintenance and DNA replication of EBV origin of plasmid replication (OriP) plasmid maintenance is mediated by the viral encoded origin binding protein, EBNA1, and unknown cellular factors. We found that telomeric repeat binding factor 2 (TRF2), TRF2-interacting protein hRap1, and the telomere-associated poly(ADP-ribose) polymerase (Tankyrase) bound to the dyad symmetry (DS) element of OriP in an EBNA1-dependent manner. TRF2 bound cooperatively with EBNA1 to the three nonamer sites (TTAGGGTTA), which resemble telomeric repeats. Mutagenesis of the nonamers reduced plasmid maintenance function and increased plasmid sensitivity to genotoxic stress. DS affinity-purified proteins possessed poly(ADP-ribose) polymerase (PARP) activity, and EBNA1 was subject to NAD-dependent posttranslational modification in vitro. OriP plasmid maintenance was sensitive to changes in cellular PARP/Tankyrase activity. These findings imply that telomere-associated proteins regulate OriP plasmid maintenance by PAR-dependent modifications.